Nitric-oxide-dependent systemic immunosuppression in animals with progressively growing malignant gliomas.
The role of nitric oxide (NO) and adherent spleen cells in systemic immunosuppression developing in animals carrying malignant glioma isografts was analyzed. Rats harboring a subcutaneous glioma isograft for 3 weeks were immunized with glioma cells genetically engineered to express IFN-gamma. One week later spleen cells were tested for immune responsiveness in vitro. A decreased cytotoxic activity of NK-cells and T-cells compared to tumor-free animals immunized in parallel was shown. Spleen cell proliferative responses to tumor cells, SEA, and anti-CD3 were all significantly suppressed, as was the production of IFN-gamma and IL-10. Plastic adherent spleen cells from tumor-bearing rats suppressed the SEA-induced proliferative response and the production of IFN-gamma and IL-10 by nonadherent spleen cells from tumor-free rats. A major part of this suppression appears to be dependent on the production of NO because suppression was efficiently counteracted in vitro by the NO-synthase inhibitor N-nitro-l-arginine methyl ester. Moreover, a significantly increased level of nitrite in culture supernatants correlated with the observed suppression. We conclude that the systemic immunosuppression associated with growing gliomas is in part mediated by mechanisms dependent on NO overproduction in adherent spleen cells.